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1. Introduction
This document provides an overview of LTE and NR UL transmission on RF Tx test cases.
2. Discussion

EN-DC test cases define in TS 38.521-3 can require any or several of the following UL transmission depending on EN-DC requirements and test configuration:
· NR transmission without UL LTE transmission

· LTE transmission without UL NR transmission

· Simultaneous NR and LTE UL transmission. Being simultaneous transmission, UL transmissions at the same time in both EN-DC component.

The following EN-DC test cases would require simultaneous transmission to check core requirements properly:

· Maximum output power: simultaneous transmission in time would be required to ensure the sum of LTE power and NR power do not exceed the total power defined for EN-DC max output power for UE supporting or not dynamic power sharing.
· Occupied Bandwidth for EN-DC intraband contiguous is defined in terms of ENBW in [1]:

6.5B.1
Occupied bandwidth for EN-DC

For intra-band contiguous EN-DC the occupied bandwidth is a measure of the bandwidth containing 99% of the total integrated power of the transmitted spectrum. The OBW shall be less than the aggregated channel bandwidth for EN-DC, denoted as ENBW in sub-clause 5.3B.
From the above, the OBW for intra-band contiguous EN-DC configuration is measured in the aggregated channel bandwidth, defined in section 5.3B in [1] as:

ENBW = BWNR_Channel + BWE-UTRA Channel
In document [2], OBW for intraband contiguous is analyzed and concludes simultaneous transmissions are required.

· Spectrum Emission mask for EN-DC intraband contiguous is defined in terms of ENBW in [1]:
6.5B.2.1
Intra-band contiguous EN-DC

Unless otherwise stated, the OOBE limits specified for the DC combination in this sub-clause supercede any OOBE requirements specified for each sub-block in the respective TS [4] and [2].

The requirements apply to the sum of transmissions across all antenna connectors.

6.5B.2.1.1
Spectrum emissions mask

The general spectrum emission for intra-band contiguous EN-DC is specified in Table 6.5B.2.1.1-1.

	Table 6.5B.2.1.1-1.  General spectrum emission mask for intra-band contiguous EN-DC

ΔfOOB
(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth

	± 0 - 1 
	Max(Round(10*log(0.15/ENBW)),-24)
	30 kHz

	± 1 - 5 
	-10
	1 MHz

	± 5 - ENBW 
	-13
	1 MHz

	± ENBW – (ENBW+5)
	-25
	1 MHz

	NOTE:
ENBW refers to the aggregated channel bandwidth in MHz as defined in sub-clause 5.3B. 


In document [3], SEM for intraband contiguous is analyzed and concludes contributions from E-UTRA component and NR component are considered jointly to calculate the Spectrum Emission Mask in EN-DC intra-band contiguous scenario.
Considering EN-DC test cases needs to define NR and LTE simultaneous transmission, we need to analyze if this is possible. Three possible scenarios can be done depending on EN-DC configuration:

· EN-DC configuration FDD - FDD: in this scenario simultaneous transmissions are ensured due to UL RMC configures transmission in every subframe.

· EN-DC configuration FDD - TDD: in this scenario simultaneous transmissions are ensured due to FDD UL RMC configure transmission in every subframe.

· EN-DC configuration TDD - TDD: this scenario requires further analysis based NR TDD UL-DL pattern defined in TS 38.521-1 and LTE TDD UL RMCs defined in TS 36.521-1 (UL-DL configuration 1). Following pictures represents LTE and NR transmission in time assuming both component are time aligned:
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Above picture reflects there is not any simultaneous transmission for SCS 15 kHz and 30 kHz and some simultaneous transmission, depending on subframe, for SCS 60 kHz.

Observation: There is not any simultaneous transmission for SCS 15 kHz and 30 kHz and some simultaneous transmission, depending on subframe, for SCS 60 kHz.

3. Conclusion
The outcome of analysis done in section 2 concludes:
· There is not any simultaneous transmission for SCS 15 kHz and 30 kHz and some simultaneous transmission, depending on subframe, for SCS 60 kHz.
RAN5 needs to discuss how to treat this issue:
· Communicate this issue to RAN4.

· RAN5 defines NR TDD UL-DL pattern and UL RMC to ensure simultaneous transmissions.

· RAN5 defines different LTE UL-DL configuration for TDD EN-DC test cases to ensure simultaneous transmission. For instance, selecting E-UTRA UL-DL configuration 0 which maximizes number of LTE UL subframes
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